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Mammal ian hibernation is an adaptive strategy to survive during cold period with little or no food by
dramatic suppression of metabolisms and extensive utilization of stored fat as a fuel. During
hibernation, animals exhibit |ow body temperature and go into immobi |l ity. Such immobility induces severe
muscle disuse atrophy (MDA) in non-hibernators including mice, rat, and human, whereas mammalian
hibernators have been reported to be less sensitive to MDA during hibernation. A mammalian hibernator,
Syrian hamster, can be induced to hibernate in a laboratory condition and thus an ideal model animal
to study hibernation. Using RNA-seq analysis and immunohistochemistry we found that Syrian hamsters
reduced fast—twitch muscle fibers in back muscle and leg muscles under several months of cold exposure,
the pre-hibernation period. This fiber type shifting was accompanied with elevated expression of genes
involved in muscle atrophy in hibernation period compared to non-hibernation period, suggesting that
MDA occurred predominantly in fast-twitch muscle fibers. Interestingly, expression of myostatin, a
myokine to inhibit myogenesis and muscle hypertrophy, also decreased in most skeletal muscles during
hibernation period. Thus, Syrian hamsters undergo dynamic remodeling of skeletal muscles from fast-type
to slow-type fibers as an adaptation to fat dominant nutrient state and immobility.




